Downstream targets of growth factor and oestrogen signalling and endocrine resistance: the potential roles of c-Myc, cyclin D1 and cyclin E.
Antioestrogen therapy is a highly effective treatment for patients with oestrogen-receptor (ER)-positive breast cancer, emphasising the central role of oestrogen action in the development and progression of this disease. However, effective antioestrogen treatment is often compromised by acquired endocrine resistance, prompting the need for a greater understanding of the down-stream mediators of oestrogen action that may contribute to this effect. Recent studies have demonstrated a critical link between oestrogen's mitogenic effects and cell cycle progression, particularly at the G1 to S transition where key effectors of oestrogen action are c-Myc and cyclin D1, which converge on the activation of cyclin E-cdk2. These components are rapidly upregulated in response to oestrogen, and can mimic its actions on cell cycle progression, including re-initiating cell proliferation in antioestrogen-arrested cells. Here we review the roles of c-Myc, cyclin D1 and cyclin E in oestrogen action and endocrine resistance, and identify their potential as markers of disease progression and endocrine responsiveness, and as novel therapeutic targets in endocrine-resistant breast cancer.